EXAM 1
23 September 2002

IMPORTANT: Write clearly and neatly. Make sure that you give some reasoning or working for -
each answer. Full marks will NOT be awarded for the final answer by itself, UNLESS it is supported

by a brief justification or explanation.
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Somedata: R =8314JK'mol! 1atm=101325Pa N, =6.022 x 10® mol"
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(1) 30 points

(a) The compression factor for ethylene is about 1.3 at p = 300 bar, about 0.6 at p = 100 bar, and

tends to 1 exactly as p tends to zero. Give a brief, qualitative explanation. Feel free to draw any

picture(s) that might help.
(b) A real gas (the system) with the following equation of state
p =nRT/(V-nb) - a@’'V)*

is expanded reversibly and isothermally from V, to V, at temperature T. Calculate the work w done

on the system.
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(2) 30 points

Elemental sulfur, S(s), reacts with elemental fluorine, E{g), in a constant volume calorimeter to make
SF¢(g). C, for these three substances is 20, 30-1000/T and 100-8000/T. The heat released from
calorimeter is 600 k¥ per mol of S consumed at 298 K. Calculate

(2} A, of SFe(g).

(b) At of SFy(g). | | )
(c) AH,,, for the reaction S,F,(g) + 7 F,(g) - 3 SF¢(g), given that A,y of S;F,(g) is -150 kJ mol™.
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3) 40 points

1 mol of an ideal gas with C, = 25 J K" is initially at 298 K. It is confined in a cylinder of cross-
sectional area 1 x10° m* at a preséure of 10¢ Pa. A piston moves out 0.3 m and the gas expands
adiabatically. Calculate w, q, AU, AH for the gas, and its final temperature, when

(2) The experiment is carried out irreversibly against a constant external pressure of 10° Pa.

(b) The expansion is carried out reversibly.

Ay
d) ﬁy-r—a s DU~ w o _PEFAV - —i0 Fa ¥ IFICE'JMI‘FD*'SM

Cv- CpR = 1669 3«

AUz CDT o, AT= ~—13oK

—T'P |- 298~ '8 = 296 K

D~ CP" AT = —4s5 T,

N ﬂ-‘T. - gri“f‘ﬁmg il"l?’ - Q'm 1—’-&73 V"'l1 ]
P\ 100

\’L";\f - lbﬁghﬁ" ¥O X = por0d L1778 ﬁ: .

)

-

6') f V.= nﬂ-'T; ;‘V‘

E"r plCy = s -~ 8
25 -8y
v o = oo J <
'Yy p'[_..vp - pb -~ f" l:}-l ) — 'DG Pﬂ_ . D8 < ¥ 1 v/ Pﬁt_
L.-

’TIL':- PLV,_, - 15,7‘,"!'( ,
n &
DT - — 298+ W16 Kz —l6Y K
AUz C AT = —V%T = w becand 9=0,

AR 1 8 fF.é-r - ~telo T,

Page 4 of 4



	exam12002p1
	exam12002p2
	exam12002p3
	exam12002p4

